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5-16. ANTENNA TRUNKS.—Unless otherwise specified antenna trunks are used as feeders from shipboard radio trans- 
mitters to antennas. An antenna trunk consists of a thin-walled shell of rectangular or circular cross section that con- 
tains a relatively small inner conductor (antenna bus), centered as nearly as practicable within the shell. A typical 
shipboard antenna trunk installation is shown in figure 16-1. The antenna bus is supported within the shell by standoff 
insulators. The antenna end of a trunk is ended with an entrance insulator. If a bulkhead is to be passed through, a 
feed-through insulator is utilized. Insulators are explained in detail later in this section. Within the antenna trunk is 
also an antenna switch. This switch is mounted between the transmitter and antenna, being as near as practicable to 
the antenna. Antenna switches are explained in detail later in this section. 

The shell of the antenna trunk is for shielding purposes, mechanical protection, and also to prevent accidental 
contact with the bus by personnel. In exposed locations the antenna trunk shall be installed so as not tobe a hazard to 
personnel. (Figure 16-2 illustrates these clearances.) 

a. ANTENNA TRUNK SIZES.—Antenna trunks are constructed in various sizes to accomodate radio transmitters 
having different frequency ranges and power outputs. A list of trunk sizes and fittings used with some shipboard instal- 
lations is given in table 16-1. The following trunks are also commonly used in shipboard installations: 

(1) Six by eight inches for transmitters having a frequency range of two to 30 MC and an output of less 
than 100 watts. 

(2) Nine by eleven inches for transmitters having a frequency range of 0.175 to 30 MC and an output of 
100 to 500 watts. 

(3) Eighteen by twenty inches for transmitters having 3 :frequency range of 175 to 600 KC and an output 
of no greater than 500 watts. 

b. MATERIAL SPECIFICATIONS.—The shell of antenna trunks shall be fabricated of sheet steel conforming 
with Military Specification MIL-S-16113, Grade M, Type I, of a minimum thickness of 0.094 inch with a copper cladding 
of not less than 0.008 inch on the inside of the finished shell. 

For applications requiring aluminum shells for antenna trunks, such as in mine sweepers where the magnetic 
signature must be kept low, the aluminum should be 61-ST-6, in accordance with Federal Specification QQ-A-327, with 
a minimum thickness of 0.125 inch. After fabrication, and before installation, the aluminum shell shall be anodized by 
an electrolytic chromic acid process, Military Specification MIL-A-8625, or a chemical process MIL-C-5541. 


TABLE 16-1. ea SHIPBOARD RADIO TRANSMITTING ANTENNA TRUNKS, 


XMTR | ANT BUS |__ STANDOFF INS | TRUNK DIM.| DISC. |BHD/DK INS | ENT INS 
(MOD) (OD) TYPE | APPROX SP (IN. ) DEVICE | (INSIDE) _| (OUTSIDE) 


TAD 3/8" 61339 9x11 24270 61019C 61475 
TAJ 3/8" 61339 9x il 24270 61019C 61475 
TAQ 3/4" 61338 18 x 20 RE66F 312 61475 61475 
TBA 3/8" 61339 9x11 24270 61019C 61475 
TBK 3/8" 61339 9xil 24270 61019C 61475 
TBL 3/8" 61339 9x11 24270 61019C 61475 
TBM 3/8" 61339 Spx 1a 24270 61019C 61475 
TBN 3/8" 61339 9x11 24270 61019C 61475 
TBU 3/4" 61338 18 x 20 RE66F 312 61475 61475 
TCE 3/8" 61175A 6x 8 24206 61019C 61475 
TCH 3/8" 61175A 6 x 8 24206 61471 61019C 
TC] 3/8" 61339 9x11 24270 61019C 61475 
TCK 3/8" 61339 9x11 24270 61019C 61475 
TCO 3/8" 61175A 6x8 24206 61471 61471 
TCP 3/8" 61175A 6 x 8 24206 61471 61019C 
TCQ 3/8" 61175A 6 x 8 24206 61471 61471 
TCS 3/8" 61175A 6x8 24206 61471 61471 
TCU 3/8" 61175A 6 x 8 24206 61019C 61019C 
TCX 3/8" 61175A 6x8 24206 61471 61471 
TCZ 3/8" 61175A 6x8 24206 61019C 61019C 
TDA 3/8" 61339 9xil 24270 61019C 61019C 
TDB 3/8" 61339 9x11 24270 61019C 61019C 
TDE 3/8" 61775A 6x8 24206 61019C 61019C 
TDJ 3/8" 61339 9x11 24270 61019C 61019C 
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TRANSMISSION LINES STANDARDS 
The antenna bus shal! be copper tubing in accordance with Federal Specification, WW-T-799. Refer to table 16-1 
for outside diameter of copper tubing to be used. 
c. INSULATORS. —The types of insulators used with the various sizes of antenna trunks are shown in table 
16-1. All insulators shall be mounted with bolts, studs, or screws: brazing or welding is not acceptable. 

(1) STANDOFF INSULATORS.—The Standoff or pedestal type insulators are used to support antennas or 
open-wire transmission lines away from the ship’s structure. These insulators have found general application as an 
antenna bus insulator in trunk lines between the transmitter and the antenna. These insulators are mounted on soft 
tubber pads, 1/4 inch thick and of the same diameter as the insulator base. Pads are fabricated of rubber conforming 
to Military Specifications MIL-R-880 or MIL-R-900. The different types of standoff insulators are illustrated in figures 
16-3, 16-4, and 16-5. Descriptions and specifications are included in the applicable figures. 

(2) ENTRANCE INSULATORS.-This type insulator is mounted on the terminating (antenna) end of an 
antenna trunk. An insulator of this type consists of various parts. These parts are listed in table 16-2 with materials 
and specifications. Installation of this type insulator shall include a corona shield, and an approved type of water 
proof gaskets. Refer to figures 16-6, 16-7 and 16-8 for illustrations of this type insulator. Description and specifica- 
tions are included in applicable figures. 

(3) FEED THROUGH OR (BULKHEAD) INSULATORS.-—This type insulator is identical to the entrance 
insulator. When this insulator is installed in an antenna trunk it need not be provided with the corona shield. This 
insulator finds general application in isolating the antenna feed line as it passes through a structural part of the ship. 

d. ANTENNA SWITCHES.—Antenna switches are used in shipboard installations to provide a means of either 
disconnecting the antenna from the radio transmitter or grounding the antenna. Antenna switches shall be of the type 
specified, or fabricated in accordance with the BuShips plans. The types of switches used in shipboard trunk instal- 
lations are as follows: 

(1) NAVY TYPE 24270.—Antenna Disconnect switch Navy Type 24270 is shown in figure 16-9. This 
disconnect switch is essentially a section of the antenna trunk containing a single-pole, three-position knife switch. 
The three positions are marked on the cover: ''GROUND, ''CLOSED"”, and ‘OPEN’’. This switch has a shield or 
blanking off plate, which is inserted into the trunk section of the switch between the switch mechanism and the bus 
leading to the transmitter. An interlock prevents the shield from being inserted into the slide except when the switch 
is in the grounded position. After the shield has been inserted into the slide, it locks the operating handle in the 
grounded position. This prevents closing the switch again before the shield has been removed. The trunk section of 
the switch is fabricated of copper-clad steel (copper cladding 0.008 inch thick inside only). See table 16-3 for 
specifications. 


TABLE 16-2, INSULATOR PARTS. oe 
NO, REQ'D DESCRIPTION MATERIAL SPECIFICATION 


4 Gasket Neoprene N. D. Spec. 33R1 Class 1 or 2 
1 Insulator Bowl Ceramic JAN~1-10 Grade L-2 
6 Pin 1/8" DIA x 13/16" long Stainless Steel 
1 Shield Brass N.D. Spec. 46B6 
6 1/2" 138 N.C, HEX. NUT Brass or Bronze | N.D. Spec. 46B6 if machined 
46B8 or 46B23 if cast. 
7 Lockwasher 1/2" x 13/16" x 1/8" | Phospor Bronze 
6 1/2" ~13N,C, STUD Brass N.D. Spec. 46B6 
1 Flange Ring Brass or Bronze | N,D. Spec. 46B6 if machined 
46B8 or 46B23 if cast. 
1 Clamping Ring Brass or Bronze | N.D. Spec. 46B6 if machined 
46B8 or 46B23 if cast. 
7 1/2" - 13 N.C. Acorn Nut Brass or Bronze | N.D. Spec. 46B6 if machined 
46B8 or 46B23 if cast. 
ny Terminal Brass or Bronze } N.D. Spec. 46B6 or 46B23 
1 Spacer Brass N.D. Spec. 46B6 (Type 61019C only) 
1 Special HEX, Nut Brass or Bronze | N.D. Spec. 46B6 if machined 
46B8 or 46B23 if cast. 
i Conductor Rod Bronze N.D. Spec. 49B3 (Type 6019C ) 
1 Conductor Rod Bronze N.D. Spec. 46B6 (Type 61475) 
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DESCRIPTION. - Standoff Insulator, Navy Type 61339, may be used to support a 1/4 inch or a 3/8 inch 
conductor. 


MATERIAL: 

IBOU) Vis ‘sas ots saszecactusaecavapoiels-s) e“eecoye ose “agasap arava ale vegans cca pepe ever ‘ois Brown Glazed Porcelain, Grade L2 

BAISEPA ND: CA PS erenitevevette <6; 0icpo:s] 88: 0 o8ere0e 0:0 ous aholMhe: ies 0.0'0/6i'e: 0/00 hereto a Sues oysters Brass or Bronze 
DRY VOLTAGE BREAKDOWN ...cccccccccccccccccccccsccccetasetecs RCC en ere ae eeeee 40 KV 
ULTINCATE GENSICE/STRENG TEA. stevavaratevscoiave:eisvssenererercveyaie o-0.« w ayernelavete's le a ape'ets Motel dis.s-aleiarers . 1800 LB 
ULTIMATE COMPRESSION LOAD ...c.ececcrcccccccccceccccs Seite outst sore Deteee «. 12,500 LB 
CANTILEVER STRENGTH: © 

IVIININATIM oreo sapaverst Nes: © sesso vaio ature arate serie cnavete eo sin: Sac cpoWeperele Go watinna nieces esto orapnaege 200 LB 

UILATDIVA STE sc. See corcheres 0.0 eels. wer atavavsvevavavewiovs acs SpsteesWes Sus oe apensxelOole coe oe v AM ARveRS ie Water 400 LB 

CONTINUOUS WORKING...... a s\elegeseiafotayevelel ¢ ove's sldveisleiay a suave a asuavahereteieseeisis Sect rants 120 LB 
APPROXIMATE WEIGHWT Scccicicices oo ois « ofe speibte: oteserotetS « ciara Rietereectel os eae Bajeposhexciclve veers «2. 7-3/4 LB 
FEDERAL STOCK: NUMBER. .eecccccccccccccccccccccccccescccccccccoseseseess N5970-117-4944 
REFERENCE......00- ati thc aia el «aan apovans atVelote’s. net @ staiele Haye e's’ etatereteve ... BUSHIPS DWG RE-61F-262 


Figure 16-3. Standoff Insulator Type 61339 
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DESCRIPTION. - Standoff Insulator, Navy Type 61174B, consists of a cylindrical ceramic body with a 
metal base and cap. 


MATERIAL: 

BASECA ND! GAD 2 ctaic;cie: sjc;'a'no G7 S7ofeininie jojaie a "oVeTS Iai) via: e 6)0;0'elale/e%e Bieteiele,e.s.e.s eyerevere syeies.c cieierete. 1BraSS 
TENSILE STRENGTH: 

MENIMUM ” geveisse. o:0:0:5707e1e¥e,dieueioiase.0.0:6 STIs eieveiei oie 'e e101 Wiejejaie’ a oe salehare WYs ayeiaye'ete'e's:e'etererexs' sue 

ITERATE Seisietete ss aiasaie Oo Wholare iare ciao Shalateie sharers aise aPaveieis olaleie s, «steele elavsiele oe'o.e/s/e¥apare e-. 900 LB 
CANTILEVER STRENGTH: 

WLTIMATE: 2s djeiese'are's:c:s S2eree.5, 0,0; 6 state WY eieioj6) 00.0 6:0. 0YS G16, choise SyeveTs SYeieloreisie'e'e severe nto cieisje« 2HOULB 

CONTINUOUS WORKING .nccccccccccccccccccccccccccccecccccccccccescesesesss 120 LB 
APPROXIMATESWEIGHAT << ois 's:sje;ei0,00'steis' sie'e. 0:6 erslersje.cin. sis) e o1eie sete s os vec ereistesrecsce e's, LoL /2LB 


FEDERAL STOCK NUMBER '.ccccssccccevccccccccccceccccccccccvcccccsccses N5I70-175-2870 
REFERENCE .cccccccccccccccccccccccseccccescenccccccccccescees BUSHIPS DWG RE-61A-247 


Ceramic, Brown, Glazed 


Figure 16-4. Standoff Insulator Type 61174B 
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DESCRIPTION. - Standoff Insulator, Navy Type 61175A, may be used to support a 3/8 inch conductor. 


MATERIAL: 
BODY. « ‘sis,0:i0:'0 Sieie¥e. 9.0 aie 0.0 oie: 0: cI Yele) 08.0: 6,5:0'0.0 65S B¥e Wiele's's € seis espe Mejee'see Porcelain'Gradesk2 
BASE AND GAP” 0. <ic::s'skeialoiciavele s:0:0i0:0,0lele die she leiele:e «oleic ole ellevele seve kee \Stelelevafs. dters’stehevece-e” "BEASS 


GOLOR 256 56)50 sin io i600 s'e86:6i6 oo bun 0te0 0.099 oH c's Sie aere sie ws aueisteielelecic-ececdeecests Brown Glazed 
TENSILE STRENGTH: 

MINIMONK 5 spendin’ « sinigg catmigys 0s ans «sane eeedn oa Os « se@wblen ssp ee LROUOLE 

UT OMABR saieiad aiaisierevininieinreie ss se aneauy PuNCNE sep acemsiaee Muen «sane BPxe 2. OO0TB 
CANTILEVER STRENGTH: , 

MENIM GM iit sieve icis's'snqavaiosc's s¥aseverejehaveroin’s a\ateve (Sls s/s ie bseieyel obetstatlete’s.eleje(o'e.s.cfei8siciee<'cieien'y DDO’ LB 


ULTIMATE 2... cccccccccccceees Gye fe1S 0 50. Sin co aio: « Bieieielerereteive eis side e aisle ieisie-g's 0 Sievetehele 750 LB 
APPROXIMATE WEIGHT ....... bois) sje istakoie-Sjopencjeselodsionste’e.e-8:6c0%e Sjaieie ogsseishefe siete se. # o.epe.eie 6 3-3/4 LB 
FEDERAL STOCK NUMBER .....ccccccccccccccccccccccccccccees eecccsees e. N5970-284-4296 
REFERENCE ......ccceee eee c ccc ccecees wee c cece cet eseccescecs BUSHIPS DWG RE-61AA~-249 


Figure 16-5. Standoff Insulator Type 61175A 
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DESCRIPTION. - Entrance Insulator, Navy Type 61019C, consists of a bell shaped bowl (JAN Type 
NP2B4701), conductor rod, flange ring, clamping ring, corona shield, and necessary gaskets, washers, 
spacers, studs, nuts, pins, and a lug terminal. When the bowl is shipped separately, four neoprene gas- 
kets are shipped with it. 


MATERIAL: 
BOWiis io sssidic SERS 350s: cieccrB eye coh oe MRR oe ee kbs Se He Brown Glazed Ceramic, Grade L2 ms 
CONDUCTOR: ROD: 2-2 crsrererssete's ove. Kees Wis sieiels’ 6. ¢ STOO Sa he: 0 6; 6:0. :0 YoYo a WLelelevie 10-00. oe ee! TEAS Bronze 
FLANGE RING* 15655 :o:e5c 'c 3:5 Sr Ss sinioie 6 eeielo eh Sudivioie se 0,0 SERB a oes se Rides Brass or Bronze 
GLAMBING RING © seizeveite, ise (cio, spe 7ereyete, sie 'es' 5/0 SERVOS 0 fore cals (0's 0S BES SeSuassteye o! over es avRLONS Brass or Bronze 
CORONA SHIEED: © cie:siscdieie 0:0 0:0,0 oiexe, uchenacelele'e o's 0 oebe ote. ec0 ros Siapehe patar's aie s  sueventte Gas tere Bronze 
DRY FLASHOVER DES Te coisas sscite;oe;-0. shisiieile oeiets:e1eie:6:0'6:0 auelerer those oe See Whd Seve 006 eetere ohaielene 6: 50 KV Peak 
APPROXIMATE WEIGHT  ..... een eoeeees Geko gene ciro le to’ c¥etiayes s io) eis "sce herecepeneRajaters ste's "se aeetekete 16-1/2 LB 
FEDERAL STOCK NUMBER ......-cscecece eetatees aiWleraxevatets Jefe oieia eye ecceesssecee N597T0-665-0490 
RERERENGE: © o.<:5-oxevete:o: ee 0 eselicns “Sxekons 16. 6 Yous xegejeys7e 08's heisyexeuene) o<s:'0s eI Teto: 0: agerere BUSHIPS DWG RE-61F-203 


Figure 16-6. Entrance Insulator Type 61019C 
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DESCRIPTION. -~ Entrance Insulator, Navy Type 61471, consists of a bowl (Navy Type 61470), conductor 
tod, flange ring, clamping ring, and necessary gaskets, washers, studs, nuts, and lug terminal. When 
the bowl is shipped separately, four neoprene gaskets are shipped with it. 


MATERIAL: 
BOWES SoS ozereio ce fais te sates '0 6:5 She aher0: 5; eis o's GUsl SMlalale 0 0070.6 gales Brown Glazed Ceramic, Grade L2 
CONDUCTOR ROD  ....ccecceccece egausysteleiace ole lege ese olateo% 6: ec pevenezeushetets le ‘siepeta Sie 6 ote aueye Bronze 
PALA NGE TRING ioaee os o.ofa:'a: ¢ ateete Qe eins 6. 6 sve lore os0 ie tute's ees oR ieianetare o/eie a: ogepetetele:o:0  aisbelesaie« Brass or Bronze 
CLAMPING: RINGS og c.i apts ¢gauspaites os ies Do oe ie iaeetemsionmye Sa cia wee a ara Brass 
DRY FEASHOV ER STESH  sie-cxars co ae epegeteyeyetes ore 6 ore 5 cqererers 60.0 ope STTSIR SPR Tore Fers 6 oe SUSIE 6 0 sheieye 20 KV Peak 
APPROXIMATE WEIGHT ......-e cccccccecceccccces a5: 6 ore ROEENE Sav exare tale Bi eiS 6 Ch cdere abe SE Bere 6-1/2 LB 
BEDERAL, STOCK, NUMBER: ioric:0,cferevete «0 sjnieje/einteistive e 4aie' Gis StetsteTs wie 00,0 sfGteietels 0s wise’ N5970-117-4973 
REBERENGE © © ..2sjesciecaetaie. oo cveraleuelehs 50% 6 o)auebelenereiers PEC ooo eo Oo BUSHIPS DWG RE-61F-293 


Figure 16-7. Entrance Insulator Type 61471 
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DESCRIPTION. - Entrance Insulator, Navy Type 61475, consists of a dome shaped bowl (Navy Type 61476), 
conductor rod, clamping ring, flange ring, corona shield, and necessary washers, gaskets, bolts, nuts, and 


lug terminal. 


MATERIAL: 
BOW 66:6 cate pecdiiciaiae-o 6 00% WISE iazoejase wpe 7o/o!Sipisyehe sets ejece-« Brown Glazed Porcelain, Grade L2 
CONDUCTOR ROD ........... OPT err errr ree eee ere ee ee eee Bronze 
FLANGE RING ....cceseoecesee Behar tee Geaye ages ere sfekaie ehebsiGiay-e'e cuss sia: s ks wpa Brass or Bronze 
CLAMPING RING ......... FEA, OE es acs OCR CENT O CEPOL ereetece Bye Brass or Bronze 
CORONA SHIELD .......... a Saye: esahe Siasiene''s osoXeiehel ofa vevetele fereral Sibi ai ie BS njoe/0/e-e ofepeversdeuonsrsce Brass 
DRY FLASHOVER TEST .........ceeeees od a 'asis sdiarse fs (evens cvs evaveyepenstone © Bie oo Ghafocele srekeve 50 KV Peak 
APPROXIMATE WEIGHT .....-.ccececcccecees ass oko eON(GPs aids aisha a NOW wah eveas overs 7ave ape veVa¥ePeeleies ete 24 LB 
FEDERAL ?STO@CK ‘NUMBER © ss: svexeve: sce vevosete: cvetenedevstevele (a. s:e:a etevaieials eters eee’ ove wusietorste ++. N5970-280-9948 
REFERENCE ......-eeeeee de Sate etefebfe seus, coc 6 (ae sefaer tite eo.-cveveretaMe; sIMtSyeselascrgccte BUSHIPS DWG RE-61F-298 


Figure 16-8. Entrance Insulator Type 61475 
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Figure 16-9. Antenna Disconnect Switch Type 24270 
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(2) NAVY TYPE 24206.—Antenna disconnect switch Navy Type 24206 is shown in figure 16-10. This 
disconnect switch is a single-pole, double-throw knife switch. It has two positions: /'CLOSED! and "GROUNDED". 
In the ‘‘CLOSED!’’ position the radio transmitter is connected to the antenna. In the “GROUNDED” position the 
antenna is grounded and the transmitter is disconnected from the antenna. The switch contains two Navy Type 61175A 
insulators as supports. It has two compression type terminals for clamping on a 3/8 inch OD copper antenna bus (see 
table 16-3 for specifications). 

(3) NAVY TYPE 24223.—Antenna disconnect switch Navy Type 24223 is shown in figure 16-11. This 
disconnect switch is a single-pole, double-throw knife switch. It has two positions: ‘CLOSED and ''GROUNDED?!. 
In the ‘‘CLOSED” position the radio transmitter is connected to the antenna. In the ‘’GROUNDED" position the antenna 
is grounded and the transmitter is disconnected from the antenna. It has a bus bar clamp type terminal in the ends for 
clamping on a 3/8 inch OD copper antenna bus. The switch is supported by two Navy Type 61174B insulators 
(see table 16-3 for specifications). 


TABLE 16-3. ANTENNA DISCONNECT SWITCHES 


AMPERAGE VOLTAGE RG DWG NO, 


N5930-412-1056 24J161A 


N5930 -472-1631 24F146 
N5930-412-1058 24F147 


e. INSTALLATION.—Antenna trunks shall be continuous both mechanically and electrically trom the transmitter 
to the antenna end of the trunk. 

(1) LENGTH.—They shall be as short and as free from bends as practicable. The inside corner of all trunk 
bends shall have a minimum radius of three inches. 

(2) ACCESS.—Access doors or removable sections shall be provided to permit inspection and maintenance 
ei all pedestal and feed through insulators enclosed in the trunk, 

(3) SEAMS.—Each seam and joint in which continuity of shielding or electrical conductivity must be 
maintained shall be welded. 

(4) INTERIOR.—The inside of the trunk shall be free of dirt, scale, oil, water, or oxidation. All plone 
surfaces shall be smooth; screws, bolts, burrs or sharp edges shall not protrude from the inside surface of trunks. All 
joints shall be free of rough or jagged edges or slag resulting from welding. 

(5) INNER CONDUCTOR.~—The inner conductor shall be free of kinks, dents, rough spots, or other de- 
formations. When necessary to join inner conductors to form a continuous length, a copper sleeve shall be fitted over the 
ends of the inner conductor and soldered. The inner conductors are supported by means of standoff insulators of the 
type described in paragraph 1 6-1c.(1) of this section. 


CAUTION 
Paint, varnish, shellac, grease or any form of coating shall not be applied to the inner conductor, to any metallic 
portion of any insulator in contact with the inner conductor, nor to any portion of ceramic or phenolic insula- 
ting materials forming a part of the antenna system. 


(6) BONDING.—The transmitter end of the trunk shall be bonded to the transmitter by at least two straps 
in accordance with BUSHIPS drawing RE-66-D-2071. The straps shall be sheet copper or brass not less than 0.020 inch 
thick by 1/2 inch wide. 

(7) PAINTING.—The inside and outside of trunk shells shall be painted in accordance with section 
$19-1 of the BUSHIPS Manual. 
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Figure 16-10. Antenna Disconnect Switch Type 24206 
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Figure 16-11. Antenna Disconnect Switch Type 24223 
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